Chapter 24. Solution of Right Triangles [Simple 2-D
Problems Involving One Right-angled Triangle]

Exercise 24

Solution 1:
(i)
From the figure we have
sin 60° = 22
X
3 20
7 x
B 41

3=
V3
(i1)

From the figure we have

tanam']:%
x

1_20

N
x= 2043

(ifii)
From the figure we have

sinds® = i
X

120

N
x= 202



Solution 2:

i
il

From the figure we have

t:-::-sxizE
20

cos d=—
2

cos A =cos60°

A=60"
(i)

From the figure we have

an A=

—_ —
2ol =

1

an A=—

7

sin A = sin 45
A=45°

(iii)

From the figure we have

anJe‘Elz—l[:h"’lg
10

tanﬂ=ﬁ

tan A = sin 60"

A=60"



Solution 3:
The figure is drawn as follows:

A

60

20

30

The above figure we have

s G0 2
AnD
30
J3= AD
an=2Y
3
Again
. AnD
Sinx=—
A =20anx
Now
20snx= E
NE]
SN X = i
2043
B
sinx=—
2

: - 0
st x = sin Al

x=60"




Solution 4:

i
W

From the right triangle ABE

AE
BE
1= A2
BE
AE=BE

tan 45" =

Therefore AE =BE = 50 m.

Now from the rectangle BCDE we have
DE=BC=10m.

Therefore the length of AD will be:
AD=AE+DE=50+10=40m.

(ii)

From the triangle ABD we have

sinBzE

AS
AD since 258 CT 15 the extenior }

100 |angle of the triangle ABC
1_40
2 100

AD=50 m

sin 30 =

Solution 5:
From right triangle ABC,
AC

tan60° = ——
arl BC

.

40
= AC=40{3 cm
From right triangle EDC,
DC
tan4t® = ——
BC
o = DC
40
= DC =40 cm
From the figure, it is clear that AD=AC - DC

= AD=40y/3 - 40
- AD=40(y3 -1)
= AD=29.28 cm



Solution 6:
We know, diagonals of a rhombus bisect each other at right angles and also bisect the angle of vertex.

The figure is shown below:

D

@

A LX)

MNow

O =00 = %ﬂC’,DE =00 = %ED;L{IG'B = 50"

And /048 = % = 30°

Alsogiven AR = &0

In right triangle AOB

sin 30° = ﬁ
AB
1_o0z
2 60
O =30 o
Also
cog 3l = E
ASB
O
2 &l
Od =51 96 cm
Therefore,

Length of diagonal AC' = 2x Q4= 2x51.96=103.92cm-

Length of diagonal 50 = 2x0F = 2x30=60cm-



Solution 7:
Consider the figure

=
]
F.=—" &0
20 30
45° | 60
A . . B
C D
From right triangle ACF
tands’ = E
e 21
AT
Al =20em

From triangle DEE

tan 60" = ——
0

30
B
V2 BD

_30
NE]

=17 32cm

B

Given mr=20 ED=130:50 EP=10cm
Therefore

_FP
- EF

EP
F Pl
V3 10

FP=103
=1732cm
Thus AB = AC + CD + BD = 54.64 cm.

tan 60"

Solution 8:

First draw two perpendiculars to AB from the point D and C respectively. Since AB|| CD
therefore PMCD will be a rectangle.

Consider the figure,



20 cm

60
P > M

|::c:-56|3':'=£
A

1 AP
220
AFP=10

Similarly from the right triangle BMC we have BM = 10 cm.
Now from the rectangle PMCD we have CD = PM = 20 cm.
Therefore

AE=AP+PM+ME =10+ 20+ 10 =40 cm.

(i)

Agzain from the right triangle APD we hawve

sin60? = 22
20

J3 0 PD
o 20
PD =103

Therefore the distance between AB and CD is 1[:]1.-@ .



Solution 9:
From right triangle AQP

Ag

tan 30" = 2=

AF
1 10

T
AP =103

Also from triangle PER

PB
BR
_PB
B
PR=%

tan 45° =

1

Therefore,

AE:AP-I_F‘E::].D’\E‘FS‘

Solution 10:

From right triangle ADE

tm4§=§§
DE

| AE
30
AFE =30 cm

Alzso, from triangle DEE

BE
DE

BE
B=35
BE =304/3 cm

tan 60" =

Therefore AB = AE + BE = 30 + 3U-E=3D{1+~E) cm



Solution 11:

ey
i

From the triangle ADC we have

tm4?=ﬂ£
D
2
DC
D=2

Since AD || DC andﬂﬂ. | Ee ABCD is a parallelogram and hence opposite sides are equal.

Therefore AB=DC =2cm

(ii)

Agzain
sind5” = ald
A
1_2
J2 AT
AC =22

(ifi)
From the right triangle ADE we have

AD

siné0” = 2=

]
Sl Bl B



Solution 12:

= e

B E L

25 em

Let BE =%, andEC =25-x

InAABC,
sir‘ﬁ:’ﬂc‘:E
AR
= 2
::»AE:S}:E
=2
= AF = 43 cm

(i1BE® = AB® - AE®
= BEZ =82-(43)°
= BE? = 64 - 48
= BE* =16
=BE=4cm
(i1EC =BC-BE
=25-4
= i
Inright AAEC,
AC® = AF* +EC?
= ACT = (4307 +21°
= ACT = 48 + 441
= AL? = 489
= AC =22.11 cm



Solution 13:
|:i:|

From right triangle ABC

tan 200 =20
112
J3 BC
BC =123 cm
(ii)From the right triangle 480
c-::wsr?lz£
AR
60" ="
COs 15
Daete)
2 12
Al =E
2
=6 Cm

sin f=—
AC

_ AB
=
sin AC
1_12

2 A

AT =24 cm



Solution 14:
Consider the figure

theta

A

(1 Here ABis N@ times of BC means

AE

L F

cot 8 = cot 30°

8:=30

(ii)

Again from the figure
B
25

tané?:\.’g

tan & = tan 60°
8= 60"

[=]
Therefore, magnitude of angle A is 30

Solution 15:
Given that the ladder makes an angle of 300 with the ground and reaches upto a height



of 15 m of the tower which is shown in the figure below:

Suppose the length of the ladder isxm

From the figure

E = zin 30° |: Fiexp: = sin}
x Hypot.
15 1
x 2
x=30m

Therefore the length of the ladder is 30m.

Solution 16:

Suppose that the greatest height is x m.

From the figure

2o sin 60° Perp. =sin
100 Hypot.
x V3
100 2
x=8b6.bm

Ladder

30°

String =100m

60°

Therefore the greatest height reached by the kite is g &:,.



Solution 17:
[i)Let BC =xm

ED =BC + CD = (x+20)cm

In &ABD,

o AR
tan 30 =73o

1 AR

ﬁ ¥+ 20

x+20=¥3a8 .. (1)

In &ABC

o AR
tan45 =5~

From (1)

AB+20=Y3AB

AB(YE-1) =20

AB—L
BRCEREY

2 :-:':""3_+1
TuE-1n W3+

200y 3+ 1
=%=2132m



From (2)

AB =x=27.32cm

Therefore BC = x=AB = 27.32cm
Therefore, AB =27.32cm, BC = 27.32cm
(i)

Let BC =xm

BD=BC+CD =[x+ 20)cm
In AABD

o AR
tan30 =73

1 Al

3 x+a20

x+20=Y3AB .[1)

From (1)

A8 | oo =348

J3
AR + 2043 = 348
2AB = 2043
. znf

= 1043 = 17.32¢cm



From (2)

Therefore BC =x = 10cm

Therefore,

AB=17.32cm, BC = 10cm

(iii)

Let BC =xm

ED=BC+CD=(x+ 20)cm

In LABD.

_ AR
x 4+ 20

x+20=AB ..[(1)

In £ ABC
AR
tan 60° = —
8C
J3 =42
X
AR
X = — e 02)
NE}



From (1)

£+ED:AB

J3

AB 4203 =345

Ag[ﬁ —1): 203
2043

(1)

_ 2043 (+3+1)
- )

Af =

2043 [JE +1)
i-1
From (2)
AR 4752
=——==—=="2773Z
x \E ﬁ CH

S BC =x=2732cm
Therefore,

AF =47 3em BC =27 32cm



Solution 18:
(i} From AAd PR

tan 30" = 20
FEB

1 _150
J3 BB
PB=150:J3 = 259.80m

Also, from & ABQ

Therefore,

PO=PB+EQ
= 259.80+150
= 409.80m

[iT) From ad PR

tan 30° = E
FPh

1 _1s0
J: FB

PB=150,3
= 259.80m

Also, from & ABQ

tan 45" = E
e
150
ag
BO =150m

Therefore,

PO=PB-EQ
= 259.80— 150
= 109.80m



Solution 19:

Giventanx®= 5 tant®= 3 and AR =48 m;
1z 4

Let length of BC =xm

From £ADC

L

tan x" = —

5 Ll

12 48+4x
240 +5x = 120D L1

Also, from 2 BDC

tanyEZE
3_cD

4 %

Fram (1)

240 +5[¥] =12C0

2000

240+ =12C0

720+ 2000 = 3600
1600 =720
CLr =45

Therefore, length of CDis 45 m.



Solution 20:
Since in a rhombus all sides are equal.

The diagram is shown below:

96

Therefore PO= ? — S gyt LPOR =120

We also know that in rhombus diagonals bisect each other perpendicularly and diagonal
bisect the angle at vertex.



Hence POR is a right angle triangle and

POR = %{PQR} = 60°

Perp. FO_ FO

sin 607 = = =
Hypot. PO 24

But

sin B0 =

w2 | &y

FO_3
2 D
PO =122 = 20784
Therefore,
PR= 2P0 =2%20784= 41.568cm

Also,

Base _%
Hypot. 24

cog bl =

But

cos bl =

1

B
og 1
o4 2
00=12

Therefore, S0=2x00=2x12= 24cm

50, the length of the diagonal pRp— 41 5687 and S0=24cm



